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DETAILED ACTION 
Drawings 

Figures 1-3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

Claim 9 is objected to because of the following informalities: In line 2, "an P-well" 
should read "a P-well." 

Claim 1 1 is objected to because of the following informalities: "Nto" should read 
" NMOSFET to ." 

Claim 13 is objected to because of the following informalities: In line 10, "1/0" 
should read "I/O." 

Claim 14 is objected to because of the following informalities: "to substrate 
contact" should read "to said substrate contact." 
Appropriate correction is required. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 9 and 1 1 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

In re claim 9, the specification and drawings do not show support for the 
limitation that the "N-band of N doped semiconductor material separates said N-well 
from said substrate. It is understood from the specification and drawings (see figure 4) 
that the N-band (40A and 40b) of N doped semiconductor material separates the P-well 
from the substrate. Therefore, for purposes of examination, it will be understood that the 
"N-band of N doped semiconductor material separates said P-well from said substrate" 

In re claim 1 1 , the specification and drawings do not show support for the 
limitation that "one of said N-wells is connected to a substrate contact." For instance, in 
figure 4, neither of the N-wells (37 or 38) is connected to any of the substrate contacts 
(44 or 50) (but N-well 37 is connected to voltage Vdd). For purposes of examination, the 
limitation will be understood to mean that "one of said N-wells is connected to a voltage" 
as is shown in figure 4 of the applicant's specification. 



Application/Control Number: 10/709,041 Page 4 

Art Unit: 2815 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
Applicant's Prior Art Figure 2B (APAF) in view of Ker et al. (US Pub. 2002/0122280 A1 ). 

In re claim 1, the APAF 2B shows an ESD NMOSFET comprising : a substrate 
having first (37), second (31) and third wells (38) formed in said substrate, and 
separated by shallow well isolation regions (33 and 34), said first and third wells 
connected along a bottom thereof with a conductive band region (40) generally 
separating the bottom of said second well from said substrate; a source (25) and drain 
(26) region in said second well forming an FET, said drain being connected to an I/O 
pad (1 1) for protecting said pad against an ESD event; and a path of substrate material 
to increase the substrate resistance in the path of the current which flows through said 
I/O pad to a substrate contact (30) and drain (26) during an ESD event. The APAF 
shows all of the elements of the claims except the path of substrate material extending 
through an opening in the conductive band region. Ker et al. shows (fig. 5) an ESD 
protection device having first (60), second (42), and third (40) wells formed in a 
substrate. The first and third wells are connected along a bottom with a conductive 
band region (3201 and 3202). The conductive band region has an opening through 
which a path of the substrate material extends through it. With this configuration, the p- 
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well is partially connected to the substrate, the resistance is increased in that region, 
and the device is turned on more quickly [0047]. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify the 
conductive band region of the APAF by forming an opening in the conductive band as 
taught by Ker to increase the resistance in the path between the p-well and the common 
substrate, which would ultimately increase the trigger speed of the device. 

In re claim 2, Ker shows (fig. 5) that said substrate has a contact (p+ region 
connected to P-well 36) which is outside of said first, second and third wells. 

In re claim 3, the APAF 2B shows that said first and third wells are N-wells and 
said conductive band region comprises a semiconductor region which is N doped. 

In re claim 4, Ker shows (fig. 5) that said conductive band region is segmented 
forming the resistive path to said substrate. 

In re claim 5, the APAF 2B shows that said FET has a gate (27) connection and 
source (25) connected to said substrate contact (30). 

In re claim 6, the combined references inherently show that said drain is 
connected through a matching impedance to said I/O pad to provide a signal from a 
circuit on said substrate to said I/O pad because the structure and materials are the 
same as the instant invention. 

Claims 7, 8, and 10-12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over the Applicant's Prior Art Figure 2B (APAF) in view of Ker et al. (US 
6,566,715 B1). 
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In re claim 7, the APAF 2B discloses [0024-0025] a method for decreasing the 
trigger voltage of an ESD NMOSFET comprising: locating said ESD NMOSFET in a 
well of a triple well CMOS structure, and connecting said ESD NFET to an I/O pad (11); 
and providing a resistive path (29) from said first well to a substrate contact (30), 
whereby the trigger voltage of the said ESD NMOSFET is reduced due to said resistive 
path between said substrate contact and said I/O pad. The APAF shows all of the 
elements of the claims except the contact being located outside of the triple well 
structure. Ker et al. discloses (col. 4, lines 6-50 and fig. 5B) a method for improving 
ESD protection by providing a resistive path (32') from the well of the MOS structure to 
a contact (46) formed outside one of the N-wells (44) of the device. With this 
configuration, the resistance in the conductive path is increase, ultimately improving the 
ESD performance (col. 4, lines 44-50). Therefore, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the resistive path of 
the APAF by providing a longer path around one of the N-wells of the triple well 
structure as taught by Ker to increase the resistance and ultimately improve the ESD 
performance. 

In re claim 8, Ker et al. shows (fig. 5 B) that said resistive path is an opening in 
said well to form a connection between said NMOSFET and said substrate contact. 

In re claim 10, the APAF 2B discloses that said ESD NMOSFET further 
comprises connecting a gate connection and a source of said NMOSFET contact to 
said substrate. 
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In re claim 1 1 , as far as understood, the APAF 2B shows that a second and third 
well of said triple well structure are N-Wells, and one of said N-wells is connected to a 
voltage (Vdd). 

In re claim 12, the APAF 2B discloses that the method of connecting a gate of 
said NMOSFET to said substrate contact. 

Claim 9, as far as understood, is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Prior Art Figure 2B (APAF) in view of Ker et al. (US 
6,566,715 B1) as applied to claim 7 above, and further in view of Ker et al. (US Pub. 
2002/0122280 A1). 

In re claim 9, the APAF and Ker 715 show all of the elements of the claims 
except the said well being a P-well with an N-band of N doped semiconductor material 
which separates said P-well from said substrate, and which includes an opening forming 
said resistive path. Ker et al. (Pub. '280) shows (fig. 5) an ESD protection device 
having first (60), second (42), and third (40) wells formed in a substrate. The first and 
third wells are connected along a bottom with a conductive band region (3201 and 
3202). The conductive band region has an opening through which a path of the 
substrate material extends through it. With this configuration, the p-well is partially 
connected to the substrate, the resistance is increased in that region, and the device is 
turned on more quickly [0047]. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the conductive band region 
of the APAF and Ker 715 by forming an opening in the conductive band as taught by 
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Ker "280 to increase the resistance in the path between the p-well and the common 
substrate, which would ultimately increase the trigger speed of the device. 

Claims 13-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the Applicant's Prior Art Figure 2B (APAF) in view of Ker et al. (US Pub. 2002/0122280 
A1). 

In re claim 13, the APAF 2B shows an ESD NMOSFET comprising: a substrate 
having first (31), second (37) and third wells (38) formed in said substrate, said first well 
comprising a P-well (31) separated from second and third N-wells by shallow well 
isolation regions (33 and 34), said first well separated from said substrate along a 
bottom thereof with a conductive band region (40); a substrate contact (30); a source 
(25) and drain (26) region in said P-well forming a FET, said drain being connected to 
an I/O pad (11) for protecting said pad against an ESD event; and a resistive path (29) 
extending through the P-well which decreases the trigger voltage for the FET. The 
APAF shows all of the elements of the claims except the substrate contact outside of 
the first, second and third wells, and the resistive path extending through an opening in 
the conductive band region. Ker et al. shows (fig. 5) an ESD protection device having 
first (60), second (42), and third (40) wells formed in a substrate. The first and third 
wells are connected along a bottom with a conductive band region (3201 and 3202) and 
separate the first P-well from the substrate. The conductive band region has an opening 
through which a path of the substrate material extends through it. A substrate contact 
(p+ region connected to P-well 36) is formed outside of the first, second, and third wells. 
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With this configuration, the p-well is partially connected to the substrate, the resistance 
is increased in that region, and the device is turned on more quickly [0047]. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the conductive band region of the APAF by forming an opening in the 
conductive band as taught by Ker to increase the resistance in the path between the p- 
well and the common substrate, which would ultimately increase the trigger speed of the 
device. 

In re claim 14, the APAF 2B shows that said FET source (25) and gate (27) are 
connected to the substrate contact (30). 

In re claim 15, the APAF 2B shows that said source (25) is connected to said 
substrate contact (30). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Dobkin (US 3,886,001) also shows an N-band of doped 
conductive material having an opening formed in it to provide a substrate resistor. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 



Application/Control Number: 10/709,041 



Page 10 



Art Unit: 2815 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 



MEW 

November 22, 2005 




